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From the Reper‘ory of Patent Inventiuns. 
SPECIFICATION OF THE PATENT GRANTED 

TO WILLIAM GILYARD SCARTH AND RO- 

BERT SCARTH, OF LEEDS, IN THE COUN- 

TY OF YORK, DYERS, FOR THE MANUFAC- 

TURING OR PREPARING OF A CERTAIN 

SUBSTANCE FOR BLUE DYERS FROM MA- 

TERIALS NOT HITHERTO USED FOR THAT 

PURPOSE, APPLICABLE FOR DYING BLUES 

AND OTHER coLors.—Sealed February 

26, 1836. 

To all to whom these presents shall 
come, &c. &c.—Now know ye, that in 
comphance with the said proviso, we, the 
said William Gilyard Scarth and Robert 
Scarth, do hereby declare the nature of our 
invention, and the manner in which the 
same is to be performed, are fully describ- 
ed and ascertained in and by the following 
statement thereof (that is to say) : 

Our inventio.: relates to that part of the 
process cf dying wherein the substance 
called wead is used for dying blue a:d other 
colors, and our invention consists :n the 
manufacture or preparation of that sub- 
starce by the application of shumac peat, 
oak bark, and the stalks, stems, and other 
parts of the hop plant, in place of the plant 
heretofore cultiva'ed and used for that pur- 
pose, and which is well known, and called 
woud. 

Having thus explained the object of our 
invention, we will descrive the manner of 
carrying the same into effect. 

Take any quantity of the shumac of com- 
meice, the same is to be springled with wa- 
ter and placed in a heap, in oider to pro- 
duce fermentation, in lke manner to the 
course pursued with the pre,aration of the 
plant here cfore used, commencing with 
that part of its process at which it 13 set to 
ferment, and the result of such fermenta- 
tion, when shumac is the material operated 
on, will be so similar to the like process of 
fermentation of the product of the plant 
heretofore eimployed, that a workman ac- 
quainted with the preparation of the sub- 
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stance calicd woad by dyers. as heretofore 
practise<, will, when he is applying the ma- 
terial called shumac, readily judge of the 
maturity of the process, and when it is rea- 
dy for the purposes of the dyer, whether for 
dying blue or other color. ‘The great ob- 
ject of the workimin is to see that the heap 
of shumac is equally fermented in all parts. 
The product thus obtained will then be 
suitable, and is to be used in the same 
manner as woad obtained from the material 
or plant heretofore used. 

In using peat as a sibsti‘ute for the pro- 
duct of the plant heretofore employed in 
the manufacture of the substance used by 
dyers called woad, peat will in some in- 
Siunces be found to be in such a condition 
as to be suitable at once to be used by the 
dyer, and this will readily be judzed of by 
taking a sample and testing it; but should 
the peat not be found suitable tor proceed- 
ing at ence to the preparation of the woad 
vat. then the peat is to be pulverized, and 
weap a9 to the process of fermentation, 
by placing it in heaps and ap. lying wate 
till it b comes of thai stite a Si Nisa a 
be suit ib e, and thi- will readily be judged 
of by a workman acquauuted with the pros 
ducti mol the sub-ta ce as heret iore prace 
tised in oblaiu.ng it from the plant now ia 
usc. 

Ip applying oak-bark, or the stalks, 
Stems, and other parts of the bop pl ut in 
the manulacturing or producing we sub- 
Stance used by dyers cailed woud, such 
oaksbark, and the steins or stalks aud other 
parts of the hop-plant, are, when dry,t» be . 
greund into a powder, and which Is to be 
traced in a similar manner to the pow. 
der or balis prepared from the plant hereto- 
fore cuupleyet in order to produce termen- 
tation; and the maturity of the process of 
feriuentat.on is tu be Judged of la ke man- 
ner as if the prepareu material from the or- 
dinery plant was being fermented, ant ha- 
ving com_leted the process of fermentation, - 
the imaterial thus produced will then be 
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ready to be prepared or manufactured into 
the wood-vat in precisely the same manner 
as heretofore pursued when using the fer- 
mented product of the plant called woad, 
or the plant now cultivated for the purpose 
of making or preparing what is by dyers 
called woad. 

Having thus described the nature of our 
invention, and the manner of carrying the 
same into effect, we would remark that 
what we claim as our invention is the ma- 
nufacturing or preparing of the substance 
called woad for blue-dyers by the applica- 
tion of shumac, peat, oak-bark, and the 
stalks, stems, or other parts of the hop- 
plant, as a substitute for the plant called 
woad, that is, the plant now cultivated, 
which, being prepared by grinding and fer- 
mentation, is, when applied by dyers for 
dying blue and other colors, called woad, 
aas above described.—In witness whereof, 


&c. 





TRANSACTIONS OF THE INSTITUTION OF 
CIVIL ENGINEERS. 

Il]. ImpRovED CANAL LOCK, BY JOSAUA 

FIELD, ESQ., F.R.S., V.P.INST.C.E. 


The numerous and extensive navigable 
canals by which this kingdom is intersected, 
have tended ina great degree to ex!iaust 
every natural source from which water for 
their suppiy can be obtained ; this renders 
the further extension of these important 
channels of commerce difficult, and in many 
cases impracticable. Some canals are al- 
together supplied by artificial means at an 
enormous expense, others only in part, 
whilst the greater number, depending upon 
natural sources alone, are more or less in 
want of water, and consequently the aaviga- 
tion is interrupted during the driest season 
of the year. 

To lessen the great want of water by the 
common canal locks has long been a stand- 
ing desideratum amongst engineers, and 
perbaps no subject has engaged more talent 
and ingenuity than the solution of this hy- 
drostatic problem. Numerous contrivances 
have been resorted.to, some to save the 
whole and others part of the lockage water ; 
many of these are beautiful in theory, and 
perfectly successful upon a smal] scale, but 
when they have been tried upon the full 
magnitude they have uniformly failed, chiefly 
from ‘the ciccnmetance ofthe scheme involy- 
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ing some prodigious moving plunger or cais- 
son, floated or suspended; and in most 
cases this vessel has been required to be per- 
fectly water or air tight, and poised with the 
utmost precision,—conditions hardly to be 
ovtained in practice, and if attained, the ex- 
pense alo e would defeat the object. 

When the rough usage to which canal 
locks are subject is considered, and the igno- 
rance of the persons necessarily employed 
in the management of them, it does not 
seem probable that any conservative lock 
will succeed until the whole apparatus shall 
be reduced to fixed masonry, and no other 
machinery employed than common gates 
and paddles, or sluices ; for of all that have 
been invented, ana for which upwards of 
twenty patents have been granted, none have 
been brought into practice for any length of 
time, except those of the side-pond class 
which save half the water, and which, though 
less simple than the common lock, consist 
of the same parts, and are found completely 
manageable by the persons usually employ- 
ed on canals. Having been engaged in the 
execution of the largest cunservative lock 
that has been constructed, my mind has been 
long engaged in the pursuit of some more 
simple means of effecting the same object, 
for very little reasoning on the subject will 
be sufficient to show that every common 
lock full of water, let down from the upper 
to the lower level, possesses in itself'a physi- 
cal power or force sufficieut to raise an equal 
quantity of water from the lower level to the 
height from which it has descended,—action 
and reaction, cause and effect, being equal. 

The method by wiich I propose to render 
the descending lock of water avaiable for 
raising an equal quantity is, in its simplest 
form, as follows: at a suitable distance from 
any common lock, in any direction I have a 
side pond or basin, of an area and depth 
equai to the lock and communicating with it 
by a lurge and long culvert, rather under the 
lower level; the diameter and length of this 
culvert must be such that it will contain as 
much water as the lock, each end of tie cul. 
vert is to be provided with a sluice, shown in 
the diagram, Fig. 1, at A and B. (Plate 
Vi.) 

‘The lock being full or equal to the upper 
level, and the side pond empty, or equal to 
the lower level, the operation will be as fol- 
lows :—when the sluice or valve at A is 
opened, the head of water in the lock will 
ery gradually put the water contained in 
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the culvert in motion, the velocity accelera- 
ting by the laws which govern the motion of 
fluids, until the levels of the water in the lock 
and side pond coincide; at this time the 
column of water in the culvert will have ac- 
quired a velocity due to the height fallen, it 
will then continue to move forward with a 
momentum that will not be destroyed, until 
the water has risen in the side pond to the 
height from which it descended in the lock, 
abating somewhat for the loss of effect from 
the friction of the water against the sides of 
the tunnel, &c., the water ‘gradually coming 
to rest, when the sluice B in the side pond 
must be shut to retain it,—the converse ope- 
ration is performed by opening the sluice B, 

when the lock will fill and the side pond be- 
come empty. 

The principle of this lock may be well il- 
lustrated by the vibrations of a pendulum, 
which in like manner, actuated by the force 
of gravity, falls to the lowest point wih an 
accelerating velocity, when it requires a mo- 
mentum sufficient to raise it up the other 
side of the -arc, nearly to the height from 
which it fell, the loss being only that arising 
from the friction of the suspending point and 


_ the resistance offered by the air. 


It is from the close analogy it bears iv the 
pendulum that | judge the culvert should 
contain as much weight of water as the lock 
that it may acquire sufficient momentum ; 
it may contain more, but I think it should 
not contain less; thus the quantity of water 
raised will be equal to the quantity fallen, 
less the loss by friction in_its transit ;—the 
friction against the sides of a tube or culvert 
is simply as the diameter of the tube, while 
the area is as the square of the diameter, 
therefore the !arger the tube the less in pro- 
portion will be the friction, hence the larger 
tie Jock the more complete will be the effect, 
and the operation of a mode] canuot be, like 
most other models of conservative locks, so 
perfect as a full-sized lock. 

Although a lock upon this principle has 
not been executed upon the full scale, I have 
tried it in a model of sufficient magnitude 
to justify the greatest confidence of its per- 
fect success. 

The model consisted of two cisterns five 
feet long by twenty inches wide, having a 
communicating pipe of eight inches in diam. 
eter and forty-five feet long; a door valve, 
having a lever to open it, was fitted to each 
end of the pipe opening into the cisterns ; a 
graduated scale was accuratsly placed in 
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each cistern, and a ready means provided or 
adding to or taking from the water of eithe. 
cistern as occasion might require—expevrif 
ments were then made with various differ. 
ences of levels, from twelve inches down. 
wards, the results of which are here stated. 

Difference of level 12 inches—the water 


rose in the opposite cistern 104 
8 inches Do. 74 
6 « Do. 5+¢ 
4 « Do. 314 


When tried at less differences it apparently 
rose to the same height, and when both the 
doors or valves were left open, it continued 
vibrating nearly an hour before it came quite 
to vest; and it is remarkable that the vibra- 
tions, whether twelve inches or one-eight of 
an inch, were performed in equal times, 
namely 10 seconds, ‘Tuis experiment was 
tried in 1816, and I have annexed a sketch 
of the apparatus used for the purpose. Fig.2, 

Having described the principle in its sim- 
plest form, and given the results of the ex. 
periments made with the model, I shall now 
point out several modifications that have oc- 
curred to me in applying it to the purpose 
proposed, 

‘Tne column of communication in the model 
and so far as spoken of hitherto, is straight; 
but this would remove the side pond to an 
inconvenient distanoe from the lock, and 
occupy much ground. ‘ais objection is 
removed by the plan proposed in Fig. 3, 
wherein the column forms a volute round the 
side pond or basin, by which means very 
little ground is required. and the s.uices or 
paddles at each extremity of tae culvert are 
brought very near together. 

Fig. 4 shows its application to a double 
lock ;—here the culvert is carried in a large 
circle, under the bed of the upper level,— 
one lock forming the side pond for the 

ther. 

The next and last modification I shall no. 
tice is described in Fig. 5. Tne object here 
is to dispense with the side pond altogether. 
As this is not so obvious as the foriner meth- 
ods, it may be necessary to refer to the let- 
ters inthe sketch. Let 4 be a long culvert, 
leading from the lock up into the upper level 
at B, having a sluice at each end, as before , 
there is a branch near B leading i into C, 
which isan open cut from the lower level. 
Now when a lock full of water is to be dise 
charged, the sluice at J is to be opened, tie 
water wil! then run along 4, and out at C, 
into the opén cut; when half the water has 
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run out, a swinging valve, situated at E, 
must be moved so as to shut the passage into 
C, and open it into the upper level 4; the 
water having acquired its greatest momen- 
tum, will continue to run up into the upper 
level until the lock is empty, when B must 
be shut. ‘The converse operation is thus per- 
formed :-—open B, and the water will flow 
frecly into the lock ; when that is half full 
shut B, and the swinging valve E will open, 
and the column in motion will draw up water 
froin the open cut, until tue lock ts full_— 
This modification, I admit, is open to many 
objections, and is one | shou'd certainly not 
adopt ;—the methods described in Figs. 3 
and 4, are I conceive best adapted for prac- 
tice. 

The principle upon which this lock de- 
pends is the sam*as that of the hydraulic 
ram of Montgolfier, much used in France 
for raising water a coasiderable height, by a 
small fall. The experiments made by him, 
and those who have followed him, show that 
the loss by friction is not great, even in his 
pipes, which seldom exceed two inches in 
diameter ; th's, with the result of my expe- 
ments with much larger pipes, leads me to 
expect the loss in a culvert of four or five 
feet diameter willbe very inconsiderable. A 
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calculation made also from the table given by 


Smeaton, of the head of water necessary to 
overcome the friction of pipes up to twelve 
incies’ bore, at various altitudes, leads to the 
same result. 


Tae tim? it would take to pass a barge, or 
to change the level of a lock upon this prin- 
cijxe, would certainly not be longer than is 
required at present, and perllaps not so 
long. 


I should imagine that a lock, well con- 
structed upon this principle, having the cul- 
vert very smaails would save nine-tenths of 
the water, and that the change would be ef. 
fected in less than oue minute. On an at- 
tentive consideration of this subject, several 
methoJs have occurred to me of making the 
large sluices, or paddles, so as to be quickly 
and easily opened and shut, and of various 
securities in the management of so large a 
column in motion, with some necessary com. 
pensations, &c., waic) would be obvious to 
auy one about to adopt it. 


[ bog to present the foregoing remarks to 
the Institutioa of Civil Engineers, in the hope 
that the idea therein suggested being gener- 

ally known may lead to. the practical oppe- 


ration of the pi lan. 
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F, Culvert. 


D, Lower Level. E, Side Pond. 


C, Upper Level. 
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C, Side Pond. 


1 Side Pond. 2, Lock. 
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A, Upper Level. B, Lower Level. 
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Fig. 4. 


*JQaor] JomOory ‘gq *yoaery Joddy ‘y 


“ewe em mn 
ra = 





























; ’ 
’ ’ 
‘ ; 
‘ f é 
U ‘ — V 
t ' 
‘ { {f 
t ‘ 
t ‘ 
‘ ! 
| 
{ t — en 
7 ( x 
‘ 
.. “% — Hh are 
e ' 
' ' 
‘ ‘ /, 
' ' 7 
\ \ 
\ \ \ 
A ‘ 
‘ \ -_--————_ "FS 
; \ / 
_ af ‘ 
\ . ‘ 
N ’ 
‘ ‘ ’ 
‘ ‘ 
% ’ 
\ , , 
‘ / 
‘ F j 
7 / 
\ y) 
\ ¢ 
ri d 
, 4 
¢ 4 
i ‘ 
A 
a 
- 
of? sf 
= - - 
qe ¢ 
~ ooow?® Lae 
“ —— 
~ 
~ 


- 
“= oe” 
Stescassh & 000°? 


*}oaar] Joddy sepun yaaND JBNIITD YUM SYIo'T s[qnog 


—— = “ 











296 Mechanics’ Institute.—TItems. 


Fig. 5. 
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F, Upper Level. G, Lower Level. H, Long Culvert. I, Open Cut to the Lower 
Level. 























ON THE LOCKS COMMONLY USED FOR RIVER 
AND CANAL NAVIGATION. BY MR. W. A. 
PROVIS, M. INST. C. E. 


Ist. Simple dam locks. 


The earliest approximation to what is now 
known by the name of lock, consisted of a 
simple dam formed across the bed of a river, 
so as to raise the water to such a height as 
to allow vesse’s to float along it. Where 
the river had a considerable fall with a 
strong current, it was necessary to have 
these dams at short distances trom each 
other, otherwise the requisite depth of water 
could not be obtained. As the whole snace 
between two of these dams was in fact the 
lock, it was necessary in passing from one 
Jevel to another, to run down the water for 
the whole of that distance, thereby causing 
considerable delay, and a waste of water 
that would now be considered a serious evil. 
In Caina these dams are very common ; 
they have also been used onthe continent of 
Europe, and what is not a little extraordina- 
ry, are at this very day in use in our own 
country. My brother having given me a de- 
scription of one of these which he saw on the 
river Ouse, near Tempsford, in Bedfordshire, 
I here iusert it. ‘The river is somewhat 
contracted in its breadth by a wall on each 
bank, between these two a third, or middle 
wall, is built, with cutwater ends. At the 
middle of each of the passages formed by 
these walls a sill is extended across the bot- 
tom of the channel, and pile planks are driv. 
en along its upper side, with the necessary 
sheeting to prevent the water getting under 
it. On one of the side walls a beam similar 
to the balance of a common canal lock gate 
is placed, which turning horizontally upon 
an axis, one end is made to abut against a 
projecting piece of timber which is fixed in 
the middle wall; this beam and the before 
mentioned sill form the top and bottom of a 
frame, on the upper side of which a row of 
vertical planks is placed, one at a time, so as 
to frm the working dam ; the other space 
has a piece of timber fixed at the top of its 
two side walls, corresponding with the sill 
below, and vertical planks are placed be- 
tween these in the same manner as at the 
other opening, but as vessels are not intended 
to pass through more than one of the open. 
ings, the upper beam in the other is fixed. 
The use of this second space or opening is 
to allow the water to be run off more ex- 
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peditiously, particularly during floods. In 
goiug up the stream, a vessel passes the 
place where the temporary dam is to be 
formed, and then the moveable or balance 
beam is swung round, the vertical planks 
put down, and the water thereby completely 
stopped till it rises to such a height as to ran 
over the top of tue dam ; before this takes 
placel the vessel has sufficient water, and 
she proceeds on her voyage to the next dam 
above; these dams are kept open when 
there is no vessel near, and at all other times 
when there is sufficient water for navigation 
without penning it up. It may appear, at 
first, that it would be more advisable to have 
a complete gate similar to those now gene- 
rally used on canal Jocks, but a gate would 
be attended with those inconveniences, that 
the water could not be run out in so short 
a time by its paddles as it can when the 
wiole space which the gate would occupy is 
availabie, and also the difficulty of opening 
against a rapid stream a gate of the required 
size. ‘Though this principle of damming up 
the water was a valuable improvement in our 
river navigation at the time it was introduc. 
ed, yet as it is only applicable when water 
is abundant, and must at this time be con. 
sidered a very :ude mode of passing from 
one level to another, it requires no argument 
to show that it must soon give way to the 
adoption of our modern locks. 


2d. Lock with a double set of gates, but no 


chamber walls. 


The evils attendant on the dams just de- 
scribed were in a great measure removed 
by the introduction of double sets of gates 
or sluices; the upper set being constructed 
so near to the lower, as only to leave room 
enough for the vessel or vessels to float 
between them. Framed gates were also 
used instead of separate beams and planks, 
because the space’to be emptied or filled 
was so smal, that a very short time was re. 
quired to pass the water; and there was na 
stream of sufficient strength to prevent their 
being easily opened. Where these locks 
are intended for rivers, it is usual to make a 
side cut or artificial canal for the purposes of 
the navigation, and to leave the river cours 
for the passage of the surplus water, A 
quick bend of the river is generally chosen 
for one of these cuts, and to keep the water 
in the upper part of the river to a sufficient 
height for navigation, a dam or weir is made 
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acros3 the old river course at or below the 
point where the artificial cut quits it. The lock 
is then built at the most convenient part of 
the cut, and its fall made equal to the difler- 
ence in the levels of the water at the top 
and at the bottom of the dam or weir. 
When a vessel is going up the river, she 
floats along the cut, and passes between the 
lower gates into the lock, the lower gates 
are then closed, and the valves or paddles 
of the upper gates being opened, the water 
flows into the lock, and rises to the level of 
the upper part of the river ; the upper gates 
are then opened, and the vessel floats out of 
the lock. Of course the reverse of this 
operation would conduct a vessel down the 
river. 

It will be obvious to every one, that the 
sides of these locks must rise above the le- 
vel of the higher part of the river, otherwise 
the water would flow over and injure them. 
The gates should also rise above the highest 
water’s surface, or the water would flow over 
their tops and probably into the passing ves- 
sel, so as to endanger its safety or damage 
its cargo. It has been common to make the 
gates no higher than the water’s surface, but 
the before mentioned incdnvenierces show 
the necessity of making them higher, and 
of constructing the dam or weir of sufficient 
breadth to take off with facility all the sur- 
plus water. 

The abutments for the gates have been 
made of timber, brickwork and masonry, 
but when tM double set of gates was first 
introduced, it was usual to leave the space 
between the upper and lower gates unpro- 
tected by either timber or any kind of build- 
ing. Of course the agitation of the water 
in the lock was constantly washing away 
the earthen banks, thereby causing a risk of 
their being broken down by such continued 
weakening ; and by enlarging the space be- 
tween the two sets of gates, It occasioned a 
loss of time in emptying and filling, as well 
as a waste of water. 
3d. Locks with a double set of gates, and 

the sides of the chamber secured by timber. 


To check the mischievous tendency of 
leaving the chamber unprotected, the side 
banks of many old locks have been in part 
secured by driving a row of piles along the 
base of each slope, and fixing planks at the 
back of them, so as to form a wooden wall 
for about half the height of the lock ; but 
there is sometimes a risk in trying this ex- 
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periment, for the space between the two 
sets of gates being frequently lined or 
covered with puddle, resting on a porous 
substratum, the water often escapes by the 
sides of the piles, and causes not only leak- 
age but a danger of blowing up the lock.— 
Examples of this sort of lock may be seen 
on the river Lea navigation. 


4th. Common modern canal lock. 


It is not until the construction of artifi- 
cial canals became very general that locks 
were brought to any thing like perfection, 
for the difficulty of procuring sufficient sup- 
plies of water had been but partially felt 
when our inland navigation was confined to 
a few of the principal rivers. 

When canals had spread themselves in 
various directions over the country, and 
water became so scarce and valuable as to 
be the cause of much litigation and expense, 
it was necessary to be careful of every re- 
source, and to use it with the strictest econ- 
omy. Tor this purpose, the space between 
the upper and !ower gates was contracted 
to sich a breadth as only to leave room 
enough for the vessel, and the bottom and 
sides were constructed of brickwork or 
masonry, instead of sloping banks of earth. 
By these means the superficial area of the 
lock was reduced to very little more than 
that of the vessel, and consequently was as 
small as it could be made. 

The difference of alutude between the 
upper and lower levels, where the locks are 
constructed, varies according to local cir- 
cumstances. Where the ground is longi- 
tudinaliy steep and water plentiful, the locks 
are generally made of greater lift or fall 
than where the ground is comparatively flat 
and water scarce. It is evident that, where 
the superfivial area of locks is the same, 
one having a rise of 12 feet would require 
twice the quantity of water to fill it that 
would be requisite for one of 6 feet. Havy- 
ing many locks, however, of small lifts 
instead of a few of greater, increases the 
expense as well as the time for passing 
them. 

For narrow canals these locks are gen- 
erally made about 80 feet long, and 74 to 
8 feet wide in the chamber. On the Cale- 
donian canal they are 180 feet long, 40 feet 
wide, and 30 feet deep. Locks are also 
constructed of every intermediate size. 

Lock gates have till lately been made of 
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timber ; but in consequence of the difficul- 


: ty of procuring it of sufficient size for those 


on the Caledonian canal, cast iron was par- 
tially adopted for the heads, heels, and ribs. 
iron gates, cast in one piece, have been 
used on the Ellesmere canal, as well as 
others with cast-iron framing and timber 


planking. 


Whether constructed in a single leaf, or 
a pair of leaves, the gates of “locks are 
usually made to turn horizontally upon a 
pivot at the bottom of the heel; but there 
is a singular exception at the locks on the 
Shrewsbury canal, where, at each end of 
the lock, a single gate is made to rise and 
fall vertically, in grooves in the side walls. 
A pulley is fixed on its axis about 12 feet 
above the lock, over this a chain is passed, 
one end of which is fixed to the top of the 
gate, and the other toa weight, by which 
the gate is so nearly balanced as to allow 
of its being worked up and down by one 
man. On entering or quitting the lock, the 
boats pass under these gates. 

I] am not aware of any lock in England of 
greater rise than 18 fe et, but Tatham in his 
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work on canals, (p. 164,) mentions one of 
20 feet rise, built in 1643, by Dubie, between 
Ypres ard Furnes, to connect the canals 
which bear those names. ‘There are two 
pair of upper gates to this lock to guard 
against accidents. 

On the Languedoc canal there is a cele- 
brated circular lock, which has had more 
credit bestowed upon it than it deserves. 
The fact is, it is nothing more than a circu- 
lar basin, into which three canals of differ- 
ent levels descend by common locks. 

Various modifications of this principle 
have from time to time been adopted, either 
to save water, time, or expense. 


5th. Locks with side ponds. 


When water is scarce, it is common to 
construct side ponds, by which a considera- 
ble portion (in general one half) is saved. 
The usual number of these ponds is two, for 
it has been determined by experience, that 
when a greater number have been made use 
of, the loss occasioned by leakage and eva- 
poration has sometimes been more than 
equal to the additional quantity of water re- 
tained. 
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In the accompanying sketch, a is a com- 
mon lock, b and ¢ two side ponds, (each 
equal to the area of the lock,) d d two cul- 
verts with paddles, each communicating with 
the lock and one of the side ponds. Sup- 
posing the lock to fall 8 feet, the bottom of 
the pond b will be 4 feet, and that of c 6 feet 
below the surface of the lock when full. If 
a vessel is to descend, it enters the lock when 
full, and the gates being closed, the paddles 
of the side pond b are opened, and the water 
flows into it till the level of the water in the 
lock is lowered, and that in the side pond rais- 
ed, till they are the same, which will be when 
the water in the lock has sunk 2 feet; the 


paddles of the side pond b are then closed» 
and those of ¢ opened ; a similar operation 
then goes on till the water in the lock has. 
sunk 2 feet more, when the paddles of ¢ are 
also closed, and the remaining 4 feet of wa- 
er in the lock is run into the lower level 
of the canal, through the paddles in the lock 
gates. When the lock is to be filled the water 
in ¢ is first run into the lock, which raises 
its surface 2 feet, the water in D is next run in- 
to it, which raises the surface another 2 feet, 
making together half a lock full, the upper 
half is then run down from the higher level 
of the canal. 
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6th. Locks for the transit of vessels of dif- 


Jerent sizes. 


Where vessels of different sizes have to 
pass the same locks, three pairs of gates are 
sometimes placed instead of two,—the dis- 
tance between the upper and lower pairs be- 
ing sufficient to admit the largest vessels, 
and that between the upper and middle pairs 
being adapted to the smaller class. By this 
contrivance, when a small vessel is to be 
passed through, the lowest pair of gates is 
not used, and when a large vessel goes 
through, the middle pair of gates is not work- 
ed. ‘Thus, it is evident, that the quantity of 
water contaiied between the middle and 
lower pair of gates is saved when a small 
vessel passes, compared with what would be 
required were the middle set of gates omit- 
ted. 


7th. Parallel double transit locks. 


But where the transit is great, much time 
and water may be saved by a doubie transit 
lock, which is, two locks place: close to and 
parallel with each other, with a communica 
tion between them, which can be opened or 
cut off at pleasure by valves or paddles. 

As one of these locks is kept full and the 
other empty, a vessel in descending floats 
into the fuil one, the upper gates are then 
closed, and the water is run, by means of the 
connecting culvert, into the empty lock, (the 
gates of which were previously ciosed,) till 
the water in the two locks is on the same 
level, which will be when each is half full; 
the connecting paddles are then closed, and 
the remaining half of the water in the de- 
scending lock is run into the lower canal. 
The next descendirg vessel has to be floated 
into the lock which remains half filled, and 
which consequently requires only half a lock 
of water to be run from the upper pond to 
raise it to the proper level, and then that half 
is transferred to the lock previously used, to 
serve the next descending vessel; but sup- 
posing a vessel to be ascending after the first 
descent, it will enter the empty lock, and re- 
ceive a quarter lock of water trom that which 
remained half filled: of course three-quar- 
ters of a lock of water is now required trom 
the upper canal to complete the filling. If 
a descending vessel next follows, it enters 
the full lock, and its water is run into the 
lock which was previously left a quarter full, 
and when both have arrived at the same level, 
it is evident they will be each five-eighths 
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full; and the succeeding descending vesse] 
will require only three-eighths of a lock of 
water from the upper pondor canal. From 
these observations it will be seen that the 
double transit Jock saves nearly one-half the 
water which a common single lock would 
require. r 

Sometimes the two parallel locks are made 
of different sizes, to suit the various descrip- 
tion of vessels that may have to pass. 


8th. Locks connected longitudinally, com. 
monly called a chain of locks. 


When loss of water is of no consequence, 
a considerable expense is sometimes saved, 
by placing the locks close together without 
any intermediate pond, for by passing from 
one immediately into the other, there is only 
required one pair of gates more than the 
number of locks so connected, besides a pro- 
portionate saving of masonry.——Thus, 8 con. 
nected locks would only require 9 pairs of 
gates, whilst, if they were detached, they 
would require 16 pairs, but to show that 
these cannot be adopted with propriety, ex. 
cepting when water is abundant, it is neces. 


-Sary to observe that every two alternate as. 


cending and descending vessels will require 
as many locks full of water as there are 
locks ; for instance, if a vessel has just as- 
cended, it has left all the locks full, a descend. 
ing vessel then enters the upper lock, and 
when its gates are closed, the water is run 
down, but ail the locks below being previous. 
ly filled, they cannot contain it, and it conse. 
quently passes over the gates or weirs of all 
of them into the lower canal: the vessel has 
by this means descended tothe level of the se- 
cond lock, the water in which must also be 
run into the lower canal, for the same reason 
as already stated. When the water ofall the 
locks has thus been run dowa, an ascending 
vessel will require all these locks to be filled 
from the upper canal, which, however, will be 
retained in the locks ready for the succeeding 
vessel to pass down. From this it will be 
evident that where 8 locks are connected, a 
descending vessel draws no water from the 
upper canal, because the locks are previous- 
ly all filled, but it empties 8 Jocks of water 
into the lower canal; an ascending vessel 
on the contrary empties no water into the 
lower canal, because all the locks were pre- 
viously emptied, but it draws 8 locks full 
from the uppei canal in order to fill them; 
consequently the passing of one ascending 
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vessel, and one descending, requires 8 locks 

full of water. 

9th. Other modes for passing vessels from 
one level to another. 

By substituting machinery, either wholly 
or in part, have been adopted; but these 
have either failed entirely, or not been 
brought into general use. 





MAGNETIC NEEDLE OF THE SURVEYOR’S 


COMPASS. 


Though the principle of the directive 
power of the needle is well known, we be- 
lieve that the following case may not be of 
rare occurrence, and state it for the benefit 
of the makers and users of instruments. 

A Surveyor’s Compass had been ordered 
which we procured and forwarded in com. 
plete order. It was returned, because when 
levelled by the bubbles, the needle was so 
much inclined as to touch the limb of the 
compass box 

When we received the instrument, no 
such fault was found to exist, the needle 
was again found to be perfectly free and 
horizontal when the compass was leveled. 

This is easily explained. Fur every 
degree that we approach the North pole, 
the dip of the needle is increased by one 
degree nearly. The latitude of the place 
in question was more than two degrecs to 
the north of this city. On examining the 
limb and ascertaining the space occupied 
by 2° 20’, we were not surprised to find 
that this amount of deviation from horizon- 
tality, should cause the needle to touch. 

The remedy was to place a counterpoise 
of brass or copper wire upon the needie, 
the adjustment being made here. On 
reaching the place of destination, the north 
pole will again be found to dip, and this is 
to be prevented by moving the counterpoise 
until the needie is exactly balanced. 

These counterpoises in one shape or 
other were formerly quite common, but we 
have recently seen a vast number of instru- 
ments without any thing of the kind.— 


Magnetic Needle of the Su veyors Compass.—Mulberry. 
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Such a Compass, though preperly adjusted 
while in the shop, no sooner reaches a dis- 
tance of 60 miles or more, to the North or 
South. than the respective pole will be 
found ts have a tendency to dip by a very 
considerab!e and unpleasant amount. 

We would recommend Instrument Ma- 
kers to supply this counterpoise in all in- 
stances—-for we are well convinced that 
they are often blamed for bad workman- 
ship, when the very power that renders the 
needle useful is the true cause of the diffi- 
culty. 

The dip not being constant in the same 
place, renders this adjustment still more 
necessary. 

It need hardly be mentioned, that the 
construction of an extemporaneous coun- 
terpoise, can be accomplished by any one 
who uses an instrument. 





From the Silk Culturist. 

THE NATIVE, OR COMMON RED MULBERRY 
AS FOOD FOR SILK WORMS. 
Lancaster, Ohio, Dec. 7th, 1336. 

F. G. Comstock, Esq. 

Si :—Having learned from the “ Cultu- 
rist” and other authorities, that seven or 
eight pounds of cocoons are usually requir- 
ed to produce a pound of reeled silk, I can 
hardly hope to be credited when I state 


- the result of an experiment or two that I 


lately made with a few cocoons of worms 
that were fed on leaves of the imorus rubra,* 
or common red mulberry of our western 
forests. 

The cocoons were deprived of their loose 
floss, and the crysalids were perfectly dry. 
I weighed cocoons to the amount of 215 
grains, and causing them to be reeled I 
obtained 75 grains of silk, equivalent, very 
nearly to 35 per cent. Observing that se- 
veral grains were lost through unskilful 
management, the recler being altogether 
inexperienced in the business, I determined 
to repeat the experiment, in orderto ascer- 
tain, if possible, the maximum of silk that 
could be reeled from a given quantity of 
cocoons. I then carefully weighed just 
100 grains of the cocoons, which yieided 
39 grains of reeled silk, besides a few atoms 
of floss amounting perhaps to one grain, 
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It would thus appear that these cocoons 
contained about 40 per cent. of silk. What 
is the per centum of silk usually con- 
tained in dry cocoons? and what pro- 
portion of the silk contained by the cocoons 
is extracted in the ordinary process of reel- 
ing ? 

In determining the value of the red mul- 
berry, as a source of food for the silk worm, 
we should inquire— 

Ist. What is the quality of the silk 1 
produces ? 

2nd. Is the red American mulberry, a 
tree of as rapid growth as the white Lta- 
lian, with which we would naturally com- 
pare it? 

3rdly. Does the former produce as abun- 
dant a foliage as the latter? 

4th. Is the foliage of the American tree 
as nutritious as that of the Ltalian—and 
do worms fed upon the former produce as 
good cocoons as those fed upon the latter ? 

1. With regard to the quality of the 
silk obtained in my experiments, I do not 
profess to be a competent judge; but I cer- 


tainly cannot conceive that any thing of 


the silk kind could excel it in fineness and 
brilliancy. My judgment, however, is not 
needed to establish the character of the silk 
produced froin the American mulberry.— 
We are already in possession of an over- 
whelming mass of evidence tending to 
prove most decisively, that this silk will 
bear comparison with the Jest that can be 
produced from any other source. Your 
readers may find some of this evidence in 
articles on the 92d, 94th, 96th, 105ih, 


109th, 138th, 155th and 156th pages cf 


the “ Silk Culturist,” and also in a docu- 
ment published by Congress in 1828, and 
containing “inforination in relation to the 
growth and manufacture of silk.” 

In addition to these testimonials, I would 
present the evidence of Mr. D’Homergue, 
a French silk manufacturer, who pronounc- 
ed a sample of reeled silk which had been 
produced from the red mulberry to be “ in- 
deed beautiful’—‘“ not surpassed by any 
that he had ever seen,” and “ equal in firi- 
ness to any other.” 

1 could also demonstrate by citing seve- 
ral authorities, that sewing silk produced 
from our native n.ulberry is stronger than 
the European article. 

2. With regard to the second query | 
would premise that 1 is hardly fair to com 





The Native, or Common Red Mulberry. 


pare a plant ina state of nature with one 
that has enjoyed the advantages of cullti- 
ion. Notwithstanding, however, the 
disailvantage that exists on the side of the 
Awierican mulberry, it has the appearance 
of being the more thrifty tree, if l might be 
perinitied to judge from a few specimens 
that [ have seen of the Italian tree. 

3. Lf there isany difference in regard to 
the quantity of foliage yielded by each, [ 
believe that the difference is in favor of the 
American tree. At least it is certain that 


yt 
v¥cll 


the red mulberry has the important advan- 
tage of producing a much larger leaf than 


the other. 

4. That the Jeaves of the American 
mulberry are as nutritious as those of the 
ltalian, and that a given quantity of the 
former will produce much silk as the 
same quantity of the lat'er, there can be 
no donbt. And all observers concur in re- 
marking that the cocoons produced frorn 
each are equally fine. Mr. Jesse Waltz of 
this place informed me that he and his 
neighbor, Gen. P. Beecher, each fed a few 

silk woris in the same season, Mr. Waltz 
using the common wild mulberry, while 
Gen. Beecher used the Italian; and that 
upon comparing the cocoons, there was not 
the least perceptible difference. The co- 
coons were recled, and upon a second com- 
pariso. no difference in the quality of the 
silk could be discovered. 

I would now inquire, why in the name 
of common sense, persons in the west who 


as 


-wish to engage in the silk culture should 


wail on the tardy growth of the Italian 
mulberry frou the seed, when the forests 
every where around them abound witha 
tree altogether equal, if not superior to it. 
[n almost every neighborhood a consider- 
able cocoonery might be profitably supplied 
from trees planted by the hand of nature. 
But as these trees are generally somewhat 
dispe’sed, and as the climbing of large 
trees is inconvenient, | would recommend 
the plan of propagating the red mulberry 
by means of cuttings set hedgewise. By 
stocking the requisite quantity of ground 
with thrifty cultings, a person might, on 
the second year, have any amount ot fo- 
liage that he night desire. 

One of your corresponden‘s estimates 
that an acre of ground set with cuttings of 
the Chinese mulberry will on the ao year 
yield 10,000 pounds of leaves. It is al- 
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lowed by some writers that 100 pounds of 
foliage will produce one poiind of silk. If 
this supposition is correct, then the produce 
of one acre on the first year would be 100 
pounds of silk, worth, when reeled, $500. 

I feel confident that on the second year a 
result equal to this might be obiained from 
our native mulberry. I am not sure that 
the foliage might not be profitably used 
even on the first year. 


Permit me to suggest a theory in regard 
tothe Chinese mulberry. I am persuaded 
that it is a creature of cultivation. It is 
propagated altogether by layers and cut- 
tings, instead of seed; and the stems are 
cut down every year to the ground in order 
to obtain an annual crop of fresh shoots — 
It is to these circumstances of its propaga- 
tion and culture that the luxuriance of its 
growth, and the largeness and tenderness 
of its leaves, are owing. Hence will ap- 
pear the reason why a similar plant is not 
obtained when empts are made to pro- 
pagate it from the seed. The plan: ob- 
tained from the seed is a natural produc. 
tion; while thai produced by other means 
is an artificial one. I believe that [ can 
originate a new kind of morus multicaults 
quite as good as the old, from the red mul- 
berry. I design to make the experiment 
next summer. For a commencement, [ 
can obtain from trees from which some of 
the larger branches had been accidentally 
broken orf, a considerable nuinber of shoots 
five anda half feet in length, the growth 
of last summer—and I can also gei a few 
sprouts of a siinilar growth and age with 
the roots attached. 

Yours respectfully, 
Joun WiLLiAMs. 


* This is the true botanical] appellation. 
Some have irmproperly called it Morus ni- 
gra, or black mulberry. The black wiul- 
berry is not a native of North America. 





CULTIVATION OF THE Prairies.—The 
following letters from, and to, the Hon. H. 
L. Eilsworth, superintendant of the Patent 
Office at Washington city, give a better idea 
of the cost of cultivating the Western Prai- 
ries than we have before seen, and we think 
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our readers generally will be pleased with a 


perusal of them. 
WasuinctTon, Jan. 1, 1837. 

Dear Sir—You doubtless expect some 
further statement than has been received 
respeciing the investment made for you in 
the valley of the Wabash. A desire to 
meet my son, who was daily expected 
from Lafayette, has delayed my writ!ng 
until this time. And now, let me say, gen- 
erally, that the west has grown, and will 
continue to increase beyond the most san- 
guine calculations. Nor will any action of 
general government materially check the 
advar.cement of the lands which are judi. 
ciously located on the great western canals 
or railroads. Very little i is yet known of 
the valley of the Wabash. Although the 
fertility of the soil is unequalled, still few 
have ever seen this country. The reason 
is obvious, there is no communication with 
it, and hence speculators and settlers have 
passed around it going west, either by the 
Michigan Lake, or by the Ohio and Mis- 
Sissippl rivers. 

Five thousand persons left Buffalo in one 
day to go up the lake, and yet not one went 
into the valley of the Wabash. A slight 
inspection of the maps of Indiana, Ohio, 
and Llinois, will show a direct route to the 
Mississippi from the west.end of Lake 
Erie, to be up the Maumee and down the 
Wabash valley to Lafayette. It may, 
therefore, be conzidered certain that when 
the railroad from St. Louis to Lafayetie 1s 
completed, the great travel fromthe Mis- 
sissippi valley te the east, will be by the 
lakes through the Wabash and Erie Canal 
the shortest and quickest route by several 
days. A person at the mouth of the Ohio 
will pass up to St. Louis, then take the 
railroad and canal to Lake Erie, in prefer- 
ence to following the meanders of the Ohio 
liver in a steamboat. Can there be a 
doubt on this subject? What time will be 
occupied on this route to New-York? Not 
exceeding six days. From St. Louis to 
Lafayette, (240 ‘wiles, ) one day may be 
allowed; from |.afayette to the lake, at the 
rate of 4} to 5 miles per hour on the canal, 
(ncw in operation considerable part of the 

way,) forty- eight hours ; on the lake, 24 
hours ; ; and from the lake to New-York 
city, via railroad, (now commenced,) not 
excceding two days. 
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What changes this must make in the val- 
ue of property onthe route ! The valive ct 
land depends on the fertility of the soil and 
the favility of transpertation, From a per- 
sonal inspection of the western Staies, cur- 
ing six years past. 1 am fully convinced 
the Wabash val'cy has the best soil and mo-t 
favorable climate. In the latitude of Phila- 
delphia, you avoid the extreme of great heat 
in summer and of cold in winter, and also 
avoid the danger of ea ly frosts, so preva- 
lent in a higher latitude. You tay ask, 
what will be the markets f r Indiana? IL 
answer, New-York and New-Oricans.— 
The former by the Erie Canal, and the lat- 
ter by the Wabash river, (navig ible to La- 
fayette for steamboats,) and by the railroad 
above named to St. Louis, also Montieal by 
the Welland Canal. Achoice of all these 
markets, equally accessible, is presented to 
farmers ou the Wabash vailey ; and one 
peculiar advantage this valley possesses 
over Michigan and Wisconsin, is the early 
navigation of the Wabash river. — ite pro- 
duce of this valley can by this river pass 
down to New-Orleans in flat boats, free of 
tolls, and be transported (o Charleston, Bal- 
timore, New-York, and Boston, six weeks 
before the New-York canal opens. This 
early market may be estimated at a good 
profit in business. 


You may ask, if the Wabash and Erie 
Canals will surely be completed? Un. 
doubtedly they will. Indiana and Ohio are 
pledged to complete then. Neary all is 
now under contract, and government has 
given lands adjoining sufficie:'t to finish the 
same, without any expense to the Statics. 


As like causes (other things being equal) 
roduce like effects, it will not tax your 
credulity to believe, that the rich lands of the 
Wabash valley will equal those on the 
Chio, New-York,and Pennsylvavia canals 
which vary from $25 to $69 per acie. Is 
it possible that lands, yielding furty bushels 
of wheat, seventy bushels of corn, sixty 
bushels of oats, and four hundred and fiity 
bushels of potatoes, and distant only ten to 
twelve days transportation from New-York 
or New-Orleans cities, can be Jess than 
$30 per acre ? 


In making selections, I have, when prac- 
ticable, proc''red both prairje und timber, 
though I am sure there has been a common 
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error to pass the rich prairie because tim. 
ber cannot be found adjoining, at govern- 
Under this behef many set- 
licrs have, Lo the sorrow, entered the tim- 
ber and left the praime, because they sup- 
pose hubcdy would enter that without pos- 
sessing the tuuber. ‘lhis prairie has been 
And such is the facility of 
raising Uuwber on prawies by sowing the 
seed of black walnut and locust, that the 
desie fur Uiunber land has diminished.— 
Those who doubt the comparative value 
Ol prune aud tuuber Jand., will do well to 
consider that $12 isa fa price for clearing 
limber laud. ‘Viniber land when cleared in 
ine usual inanner, Is left: imcumbered with 
and ruvts, fatal obsiacles to labor- 
suving Wiachines. $12,000 will be requir- 
ed tu clear 1,000acres of tiusber land ; 
Whereas the 1,000 acres of praime can be 
pus i. tame grass, without ploughing. 

A praiie farm may be put in complete 
CullivaciOu, at tou 3 75 to $Y per acre, 
accordi.g to the anuexed computations 
from iny son Kdward, whohas been exten- 
sively engagel in culuvating the prairie 
fur ibe last year. ‘he agnexed letter trom 
Mr. Newell will also give much valuable 
Infursnauon on this pomt. Fiow a_per- 
soual exainiuation of the lands in France 
andon ibe Wabash valley, l feel no hesita- 
Won im pronouncing the later decidedly 
the best fur the beei sugar mauufacture.— 
In France, eijtt, ten, and twelve doilars 
per acre are paid for rent, and yet great 
profits made. An acre of good land 
Will yield 44,000 pounds of sugar beet, 
from Which 2,400 puunds of sugar can be 
extrac.ed, Which at len cenis per pound, 
amounts to e240 per acre. 


Ment price, 


lately entered. 


StULU pS 


ule 


To be con.inued. 
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